The break point of long arm of chromosome #1 (1q43) is the localized site of c-Ha-ras gene.
in Table 2 . From 1982 to 1987, different sized probes (0.7-2.8 kb) were used for the detection of the localization of oncogenes on chromosome (12, 16, 25, 31, 39) and all methods were used with minor modifications of Harper's method reported in 1981. Technical problems in obtaining constant results by in situ hybridization on chromosome In principle, the modification of Harper's and Saunders' method for in situ hybridization on chromosome might be the best method for in situ hybridization on single copy gene at the present time. However, it may still be difficult to obtain a constant and positive result. To obtain a constant result on localization of a single copy gene, special attention to each step will be explained in the next paragraph. (1982) (1983) (1984) (1985) (1986) (1987) and G-banding after autoradiography. The problem is that the step of taking pictures might be a waste of time when in situ hybridization fails. Dr. Yoshida recommended Q-banding after in situ hybridization because mitosis with grains could instantly be observed under a fluorescent and optical microscope (39) . On G-banding, Popescue reported an improved method using trypsin EDTA after hybridization (28) . Carnizzaro reported treatment with boric buffer and staining with Wright (3). Bernheim reported a reverse banding technique which could be sufficient to obtain DNA denaturation. After autoradiography, slides were stained with Giemsa (2). 3. In situ hybridization and autoradiopraphy The emulsion usually used for autoradiography is NR-M2 (Sakura, Tokyo) or NTB-2 (Kodak, USA). NTB-2 usually takes about 3 months to obtain but the grain size is 3 times bigger than NR-M2. Thus, NR-M2 may be better for the detection of single copy gene. The only the problem in the emulsion is the formation of membranes which cover the metaphase. In some cases, the slide glass was covered with emulsion and even when the grains localized at the proper site, such emulsion covered metaphases could not be photographed. The cause might be due to the warm temperature for dipping.
For better in situ hybridization on chromosome, all three steps, 1. preparation and labeling of nucleic acid, 2. chromosome technique, 3. hybridization and autoradiography, are important. Only when the 3 steps proceed well, good results can be obtained. The last 2 steps may be handled by cytogenetists, whose responsibility is quite important. Only the method of using a isotope labeled probe has been presented to avoid overlapping with other speakers. Some attempts at using immunological or non-autoradiographic in situ hybridization have been reported (11, 19, 20) .
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